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Figure 2-1.  Tributyltin effects concentrations for invertebrates

Species, Endpoint, Reference

Periwinkle, 40% sterilization due to intersex, Oehlmann et al. 1998a

Snail, sterilization due to imposex, Oehlmann et al. 1996a

Dogwhelk, 100% sterilization due to imposex, Gibbs et al. 1988

Periwinkle, 60% sterilization due to intersex, Bauer et al. 1997a

Dogwhelk, sterilization due to imposex, Bailey and Davies 1991a

Pacific oyster, reduced condition index, Davies et al. 1988a

Polychaete worm, reduced fecundity, Moore et al. 1991

Blue mussel, reduced growth rate, Widdows and Page 1993

Dogwhelk, sterilization due to imposex, Bryan et al. 1987a

Blue mussel, growth rate inhibition, Salazar and Salazar 1998a

Blue mussel, reduced clearance rate/lethal effects,  Widdows and Page 1993

Polychaete worm, mortality, Moore et al. 1991

Dogwhelk, sterilization due to imposex, Bryan et al. 1987

Polychaete, LR50-mortality, Meador 1997

Amphipod, mortality, Borgmann et al. 1996

Amphipod, LR50-mortality, Meador 1997

Amphipod, LR50-mortality, Meador 1997

Clam, mortality, Langston and Burt 1991

Amphipod, LR50-mortality, Meador 1997

Amphipod, mortality, Borgmann et al. 1996

Marine species

a      Field exposure

Periwinkle, sterilization due to intersex, Oehlmann et al. 1998a

Dogwhelk, sterilization due to imposex, Gibbs et al. 1988

Blue crab, growth, Rice et al.1989

Pacific oysters, reduced condition index, Davies et al. 1988a

Polychaete worm, growth and repoduction, Moore et al. 1991

Blue mussel, reduced growth rate, Widdows and Page 1993

Blue mussel, growth rate inhibitition, Salazar and Salazar 1998a
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Freshwater species

Note:	All TBT concentrations are expressed as TBT ion concentrations
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(µg/g wet weight measured in whole body tissue)
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Species, Endpoint, Mercury Speciation, Reference

Daphnids, reduced number of young, methylmercury, Biesinger et al. 1982

Daphnids, reduced number of young, mercuric chloride, Biesinger et al. 1982

Slipper limpet (females), reduced settlement of spat, mercuric chloride, Thain 1984

Slipper limpet (females), reduced number of larvae released, mercuric chloride, Thain 1984

Amphipod, reduced survival, mercuric chloride, Borgmann et al. 1993

Polychaete worm, reduced growth rate, mercuric chloride, Kendall 1978

Grass shrimp, mortality, mercuric chloride, Barthalmus 1977

Amphipod, survival, mercuric chloride, Borgmann et al. 1993

Polychaete worm,  reduced growth rate, mercuric chloride, Kendall 1978

Figure 3-1.  Mercury effects concentrations for invertebrates
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Figure 3-2.  Mercury effects concentrations for freshwater fish 
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Species (concentration measured in whole body tissue unless

otherwise noted), Endpoint, Mercury Speciation, Reference

Rainbow trout (gonads), reduced larval survival, mercuric chloride, Birge et al. 1979

Rainbow trout (gonads), reduced larval survival, inorganc mercury, Birge et al. 1979

Fathead minnow, reduced larval growth, mercuric chloride, Snarski and Olson 1982

Fathead minnow, reduced larval growth, mercuric chloride, Snarski and Olson 1982

Rainbow trout, reduced survival, methylmercury, Hawryshyn and Mackay 1979

Walleye (whole body minus viscera), reduced growth, methylmercury, Friedmann et al. 1996

Fathead minnow, reduced larval growth, mercuric chloride, Snarski and Olson 1982

Brook trout, reduced survival, hatchability, and juvenile weight, methylmercury, McKim et al. 1976

Rainbow trout (gill, kidney, liver, gut), reduced growth, methylmercury, Rodgers and Beamish 1982

Rainbow trout, reduced survival, methylmercury, Niimi and Kissoon 1994

Rainbow trout (muscle), reduced growth, methylmercury, Wobeser 1975

Rainbow trout, reduced growth, methylmercury, Matida et al. 1971a

Brook trout (muscle), reduced survival and spawning, methylmercury, McKim et al. 1976

Japanese medaka, reduced hatching success, mercuric chloride, Heisinger and Green 1975

Juvenile walleye (whole body minus viscera), growth, methylmercury, Friedmann et al. 1996

Rainbow trout, weight, methylmercury, Ribeyre and Boudou 1984

Brook trout, reduced survival, reproduction, or growth, methylmercury, McKim et al. 1976

Fingerling rainbow trout (axial muscle), no effect on weight, mortality, or appetite, methylmercury, Wobeser 1975

Japanese medaka (eggs), hatching success, mercuric chloride, Heisinger and Green 1975

Freshwater species
a      Field exposure
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Species, Endpoint, PCB Type, Reference

Grass shrimp, increased mortality, Aroclor 1016, Hansen et al. 1974

Pink shrimp, increased mortality, Aroclor 1254, Duke et al. 1970

Grass shrimp, increased mortality, Aroclor 1254, Nimmo et al. 1974

American oyster, reduced shell growth, Aroclor 1016, Hansen et al. 1974

American oyster, reduced shell growth rate, Aroclor 1254, Duke et al. 1970

Brown shrimp, increased mortality, Aroclor 1016, Hansen et al. 1974

Grass shrimp, increased mortality, Aroclor 1254, Nimmo et al. 1974

American oyster, reduced growth, Aroclor 1254, Lowe et al. 1972

0 100 200 300 400 500 600
(µg/g wet weight measured in whole body tissue)

Figure 4-1.  Polychlorinated biphenyl effects concentrations for invertebrates

Grass shrimp, survival, Aroclor 1254, Nimmo et al. 1974

Juvenile pink shrimp, survival, Aroclor 1254, Duke et al. 1970

Marine clams, mortality or growth, sum of 13 congeners, Boese et al. 1995

Grass shrimp, survival, Aroclor 1254, Nimmo et al. 1974

Grass shrimp, survival, Aroclor 1254, Nimmo et al. 1974

Grass shrimp, survival, Aroclor 1254, Nimmo et al. 1974

Juvenile blue crabs, survival, Aroclor 1254, Duke et al. 1970

Amphipod, survival or weight, Aroclor 1242, Borgmann et al. 1990

Young American oysters, reduced growth or survival, Aroclor 1254, Lowe et al. 1972
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Baltic flounder (ovary), reduced viable hatch, total PCBs, Von Westernhagen et al. 1981

Lake trout (eggs), reduced egg hatchability, sum of 113 congeners, Mac and Schwartz 1992

Chinook salmon (eggs), reduced hatching success, total PCBs, Ankley et al. 1991

Fathead minnow (tissue), reduced fecundity and reproductive frequency, Aroclor 1254, ACOE 1988

Cyprinid minnow, premature hatching and reduced survival of fry, Clophen A50, Bengtsson 1980

Cyprinid minnow, reduced reproductive success, Clophen A50, Bengtsson 1980
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Figure 4-2.  Polychlorinated biphenyl effects concentrations for
fishÐstudies with a field component
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Atlantic salmon (eggs), hatchability, Aroclor 1254, Zitko and Saunders 1979

Lake trout (eggs), reduced egg hatchability, sum of 113 congeners, Mac and Schwartz 1992 

Chinook salmon (eggs), reduced hatching success, total PCBs, Ankley et al. 1991

Fathead minnow (tissue), reduced fecundity and frequency of reproduction, Aroclor 1254, ACOE 1988

    

Freshwater species

Marine species

Species (concentrations measured in whole body tissue

unless otherwise noted), Endpoint, PCB Type, Reference
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Yearling (smolt) coho salmon (liver), increased mortality in seawater, Aroclor 1254, Folmar et al. 1982

Rainbow trout (eggs), reduced growth in fry, Aroclor 1254, Hendricks et al. 1981

Atlantic salmon (whole body), reduced weight in alevins, Aroclors 1016, 1221, 1254, and 1260, Fisher et al. 1994

Sheepshead minnow (eggs), increased mortality, Aroclor 1254, Hansen et al. 1973

Channel catfish (whole body minus stomach), reduced weight gain, Aroclor 1242, Hansen et al. 1976

Brook trout (back muscle, eggs), reduced egg hatchability, Aroclor 1254, Freeman and Idler 1975

Spot, increased mortality, Aroclor 1254, Hansen et al. 1971

Pinfish, increased mortality, Aroclor 1016, Hansen et al. 1974

Rainbow trout, reduced growth, Aroclors 1254 and 1260, Mayer et al. 1985

Brook trout (dead fry), increased fry mortality, Aroclor 1254, Mauck et al. 1978

Sheepshead minnow, reduced fry survival, Aroclor 1016, Hansen et al. 1975

Goldfish, increased mortality, Aroclor 1254, Hattula and Karlog 1972

3-spined stickleback (carcass), reduced spawning success, Clophen A50, Holm et al. 1993

Fathead minnow (terminal residue), reduced spawning, Aroclor 1254, Nebeker et al. 1974

Fingerling coho salmon, increased mortality, Aroclor 1254, Mayer et al. 1977
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Figure 4-3.  Polychlorinated biphenyl effects concentrations for
fishÐlaboratory studies 
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Rainbow trout, growth or survival, Aroclor 1254, Lieb et al. 1974

Juvenile pinfish, survival, Aroclor 1254, Duke et al. 1970

Channel catfish, growth or mortality, 4 Aroclors, Mayer et al. 1977    

Freshwater species

Marine species

Species (concentrations measured in whole body tissue

unless otherwise noted), Endpoint, PCB Type, Reference


